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PRESENTED AT:
CLIMATESERV
This tool allows development practitioners, scientists/researchers, and government decision-makers to visualize and download
historical rainfall data, vegetation condition data, and 180-day forecasts of rainfall and temperature to improve understanding of,
and make improved decisions for, issues related to agriculture and water availability.
In SERVIR regions, where long-term ground observations of rainfall are sparse, there is a critical need for satellite and model-
derived rainfall data for predicting droughts, estimating crop yields, and more. Decision-makers need a way to accurately assess
how severe a drought will be, how it compares to past droughts, and its potential effect on crop yields. Such assessments require
accurate estimations of rainfall variations in space and time. It is important to place an evolving dryer-than-normal season into
historical context in order to analyze the severity of rainfall deficits. Until now, such analyses used rainfall data from specific points
on the Earth's surface. However, that data fails to show the region-wide variability that reveals comprehensive rainfall patterns.

APPLICATION USES
Many users do not need global
data for each day, instead need
only information for their
geographic area of interest and
for their time period of interest. 
ClimateSERV makes this
process simple by allowing
users to create polygons, choose
administrative boundaries on
the map, or import a GeoJson
file containing the area of
interest. 
 
 
 
 
Once they have done that the system gives them the option to select the data along with parameters such as calculations (Max, Min,
Average, or Download raw data), start and end date.  Some data types like NMME have additional parameters that can be set that
allow selecting a specific ensemble and variable from the ensemble run. 
 
 
 
 
When all of the choices have been made the job is sent to the server where the processing takes place in realtime calculating the
pixel values in the area of interest through the time range.  You can see the concept in the top left corner of the image to the left. 
Once this data is crunched it is packaged and sent back to the browser where the user can view it as a time series graph.  They can
export the polygon they created, the graph as a png image, and the data in CSV format to use in decision making.
ClimateSERV can help
decision-makers assess and
monitor large-scale rainfall
patterns, analyze how those
patterns may be affected by
climate change, determine
likelihood of drought, and infer
crop condition. Kenya
Meteorological Service field
offices are already using the
data to provide climate
resilience guidance to farmers.
For example, KMS’s Kericho
office is using the CHIRPS
dataset to downscale seasonal
climate outlooks for farmers’
use in planning crop cultivars
and planting times. SERVIR
hubs plan to train end-users in
their regions to use and analyze
the CHIRPS, NMME, NDVI,
ESI, and IMERG data through
ClimateSERV. Use of seasonal
forecasts by end-users has been
increasing.  ClimateSERV will
assist in the conversion of these
large datasets into actionable
information. 
APPLICATION PURPOSE
In developing regions of the world, the
communications infrastructure pose
enormous challenges for using Earth
observation data. Limited internet
bandwidth along with the high costs
make it almost impossible to process and
extract zonal statistics over large periods
of time for even small geographic areas.
In such cases, downloading daily rainfall
data or dekadal series of NDVI data
would take days and consume all the
bandwidth allocated to an organization
(for reference, internet connections in
Niger would cost thousands of dollars per
month at a maximum - and unreliable -
bandwidth of just 10 Mbps).
Running crop models or hydrological
models typically require several years of
historic data over the area of interest
(AOI). In some cases, these AOIs are relatively small compared to the footprint of individual earth observation granules. Hence,
systems that let the stakeholders subset the data to download to a user specified area, or even submit processing requests that let
them download small result files for the AOI become critical.
The SERVIR program has developed a tool to provide this type of access to help decision makers in developing regions use long
time series of adjusted rainfall data (CHIRPS), NDVI values, seasonal weather forecasts, evaporative stress indices and others in a
very efficient manner. This system, named ClimateSERV (https://climateserv.servirglobal.net) ingests the datasets in an automated
fashion and allows interactive access (through a web application), or automated access through a simple API that developers can
quickly incorporate in independent applications. This way, the extraction of daily averages of rainfall over a 50 square Km area
through 30 years of archived data takes only a few seconds to process, and the results can be presented on an online chart or
downloaded in a comma separated file that's only a few Kb.
DATASETS
The key datasets that ClimateSERV provides to make this possible are as follows:
(1) Climate Hazards group IR Precipitation with Stations (CHIRPS): Scientists at Famine and Early Warning System (FEWS NET)
who are members of the SERVIR Applied Sciences Team used 30 years’ (1982- present) worth of multiple satellite data sources and
ground observations to produce an unprecedented, global, spatially and temporally consistent and continuous 30-year record of
satellite-derived rainfall data. This CHIRPS global dataset makes it possible to accurately assess and monitor large-scale rainfall
patterns and analyze how they may be affected by climate change. The data are updated to the latest available rainfall estimates.
(2) North American Multi-Model Ensemble (NMME) dataset: Forecasts of future precipitation are also critical to decision-makers.
The NMME dataset, a compilation by National Oceanic and Atmospheric Administration (NOAA), reflects cutting edge work on
seasonal forecasting. A SERVIR AST project has taken the NMME data and performed bias correction and spatial disaggregation
using standard, well-accepted techniques to generate daily, 180-day temperature and precipitation forecasts for the entire globe.
These seasonal forecasts, along with the CHIRPS historical rainfall data, provide an overall perspective to connect rainfall patterns
from the past to future rainfall (up to 180 days out) as projected by NMME.
(3) MODIS-derived Normalized Difference Vegetation Index (eMODIS NDVI): SERVIR is also piloting the USGS pentadal
eMODIS NDVI dataset at 250m spatial resolution over West Africa. NDVI, a measure of vegetation condition, provides a proxy for
agricultural productivity by showing photosynthetic activity. By providing this 15 year dataset, SERVIR is enabling Ministries of
Agriculture and the international donor community to explore how CHIRPS and NMME data link to vegetation growth and health.
(The NDVI dataset is being expanded to other parts of Africa and beyond.)   ClimateSERV enables decision-makers to link
historical precipitation trends (CHIRPS) to past vegetation trends (NDVI) to gain insight into potential vegetation growth and health
based on seasonal (up to 180 days) precipitation and temperature forecasts (NMME).
(4) IMERG (Integrated Multi-satellite Retrievals for GPM data): A unified algorithm that provides a merged multi-satellite
precipitation product developed at the NASA Goddard Space Flight Center.  The GPM team and the Precipitation Processing
System (PPS) develop and compute IMERG. The products are archived and distributed by the Goddard Earth Science Distributive
Active Archive Center (GES DAAC).
Data is downlinked through NASA's Tracking and Data Relay Satellite System to NASA's Precipitation Processing Center in
Greenbelt, Md., where it is processed and distributed over the Internet.
(5) ESI: This dataset reveals regions of drought where vegetation is stressed due to lack of water, capturing early signals of drought
without using observed rainfall data; this is critical in developing regions and other parts of the world lacking sufficient ground-
based observations of rainfall. The ESI is based on satellite observations of land surface temperature, which are used to estimate
water loss due to evapotranspiration (ET) -- the loss of water via evaporation from soil and plant surfaces and via transpiration
through plant leaves. Generally, healthy green vegetation with access to an adequate supply of water warms at a much slower rate
than does dry and/or stressed vegetation. Based on variations in land surface temperature, the ESI indicates how the current rate of
ET compares to normal conditions. Negative ESI values show below normal ET rates, indicating vegetation that is stressed due to
inadequate soil moisture.
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